The complete nucleotide sequence of the large (L) protein gene of simian virus 5 (SV5) was determined from cDNA of the genomic RNA and mRNA, and found to be 6804 bases in length, exclusive ofa poly(A) tract. The sequence contained an open reading frame of 6765 nucleotides encoding 2255 amino acids. Results of dot matrix comparisons of the L protein of SV5 with those of human parainfluenza type 3 virus and Sendai virus indicated that there are five conserved domains, and that each domain contains characteristic sequence(s). The L protein of SV5 was detected in purified virions using antiserum directed against an oligopeptide corresponding to the N-terminal region.
Simian virus 5 (SV5) is a non-segmented negativestranded RNA virus, a member of the Paramyxovirus genus in the Paramyxoviridae family and has been found to be infectious for humans (Goswami et al., 1984) . All the genes except the large (L) protein gene have been sequenced and analysed (Paterson et al., 1984; Hiebert et al., 1985; Thomas et al., 1988; Sheshberadaran & Lamb, 1990; Tsurudome et al., 1991) .
The uncharacterized L gene encodes a large polypeptide with an Mr greater than 200K which functions as a transcriptase. Paramyxovirus RNA replication is a complex process requiring specific interactions between the L, phospho (P) and nucleocapsid proteins, and sequences in genomic RNA (Hamaguchi et al., 1983) . Since the L protein is large, from results demonstrating intercistronic complementation between mutants of the vesicular stomatitis virus L protein and other biochemical evidence, the protein is thought to be a multifunctional polypeptide (Poch et al., 1990) .
In this study, cDNA clones ofgenomic RNA encoding the SV5 L protein were obtained and the complete nucleotide sequence was determined. In addition, the L protein was detected in purified virions using antiserum directed against an oligopeptide specific for the predicted L polypeptide.
SV5 strain 21004-WR and Vero cells were used in this study. Virus propagation, and purification of virus mRNA and nucleocapsid RNA were performed as described previously (Kawano et al., 1990a; Tsurudome et al., 1990) . Methods for the construction of cDNA libraries derived from mRNA and genomic RNA have also been described previously (Kawano et al., 1990a) .
0001-0624 © 1992 SGM Subclones were obtained from clones containing a large cDNA insert by digestion with appropriate restriction endonucleases recognizing hexanucleotide sequences. Sequencing was performed by using the dideoxynucleotide termination method (Sanger et al., 1977) , with Sequenase (US Biochemical) and [~-35S] dATP (DuPont, NEN Research Products) . Analyses of sequence data were aided by SDC-GENETYX programs. For determination of the 5' terminus of L mRNA and the intergenic sequence at the HN-L junction, primer extension from the 5' end of the L gene was carried out as described previously (Kawano et al., 1990b) . One sequence, E-I-L-L-P-E-V-H-L-N-S-P-I-V-K-H-K which is found in hydrophilic N-terminal regions of SV5 and human parainfluenza type 2 virus (hPIV-2) (Kawano et al., 1991) , was chosen from the predicted sequence. Antipeptide antibody and the method for its assay were as described previously (Kawano et al., 1991) , as was the Western blot staining method (Tsurudome et al., 1989) .
The SV5 genomic cDNA libraries were screened first using a 3zp-labelled cDNA fragment obtained from the hPIV-2 L gene-specific clone (Kawano et al., 1991) . The specificity of the positive clones was confirmed by comparative experiments of dot blot hybridization to mRNA from either SV5-or mock-infected cells on a nylon membrane (Hybond-N; Amersham). The complete nucleotide sequence of the SV5 L gene and the deduced amino acid sequence are presented in Fig. 1 mismatches (Fig. 2) , indicating that the clones analysed in this study are specific to the SV5 L gene. Interestingly, the antiserum reacted weakly with the L protein of Newcastle disease virus (NDV), which has four mismatches in the peptide (Kawano et al., 1991) . The SV5 L protein is very closely related to that of hPIV-2 (amino acid identity 63.9~), but shows low amino acid identity with PIV-3 and SV (28.5~ and 26.7~, respectively) (unpublished data). Paramyxoviruses can be subdivided into two groups: one group is composed of hPIV-2, hPIV-4, mumps virus and SV5, and the other of hPIV-3 and SV (Ito et al., 1987; Spriggs et al., 1987; Kondo et al., 1990) . In some cases, a comparison between distantly related viruses gives more information about functional domains of virus-specific proteins than a comparison between closely related viruses. Therefore, dot matrix comparisons between SV5 and hPIV-3 (Galinski et al., 1988) and SV (Shioda et al., 1986) were carried out (Fig. 3) . Five conserved domains were detected, the C-terminal region showing little homology.
The L proteins of paramyxoviruses may be responsible for synthesis of viral mRNA, capping, methylation and polyadenylation of newly synthesized viral mRNAs, RNA editing of the P gene transcript, and protein kinase activity (Poch et al., 1990; Vidal et al., 1990) . However, active sites involved in these functions remain to be determined. To locate functional domains in the L protein, the amino acid sequence was aligned with those of the functional domains of hPIV-2 (Kawano et al., 1991) , NDV (Yusoffet al., 1987) and hPIV-3 (Galinski et al., 1988) (Fig. 4) . In domain 1 there is tripeptide, GHP, which may be a part of a turn structure, as suggested by Poch et al. (1990) . Domain 2 is very rich in basic amino acids and a stretch of 10 conserved amino acids (S-Y-S-L-K-E-K-E-I/V-K) is found in the central region of domain 2. Long charged conserved stretches are particularly numerous throughout domain 3, and the longest stretch (16 amino acids) conserved in SV5, hPIV-2 and hPIV-3 is in the central region of domain 3 (Fig. 4) . The tripeptide GDN, which corresponds to GDD, a key functional domain in RNA-dependent polymerases (Kamer & Argos, 1984; Poch et al., 1990) , is found in this stretch (Fig. 4) . In domain 4, six of eight proline residues in SV5 are conserved in hPIV-3. Each of five cysteines in domain 5 is conserved in SV5, hPIV-2 and hPIV-3 (Fig.  4) . Although each domain has a characteristic sequence and some functional motifs could be detected, actual sites for specific activities were not identified. 
